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PROCESS FOR PREPARING REVERSE TRANSCRIPTASE INHIBITORS 
BACKGROUND OF THE INVENTION 

5 

The human immunodeficiency vims ("HIV") is the causative agent for acquired 
immunodeficiency syndrome (*'AIDS"), a disease characterized by the destraction of the 
immune system, particularly of CD4^ T-cells, with attendant susceptibility to 
* opportunistic infections, and its precursor AIDS-related complex ("ARC')» a syndrome 
1 0 characterized by symptoms such as persistent generalized lymphadenopathy, fever and 
weight loss. HIV is a retrovirus; the conversion of its RNA to DNA is accomplished 
through the action of the enzyme reverse transcriptase. Compounds that inhibit the 
fimction of reverse transcriptase inhibit replication of HIV in infected cells. Such 
compounds are useful in the prevention or treatment of HIV infection in humans. 

15 

Non-nucleoside reverse transcriptase inhibitors (NNRTIsX in addition to flie 
nucleoside reverse transcriptase inhibitors gained a definitive place in the treatment of 
HTV-l infections. The NNRTIs interact with a specific site of HIV-1 reverse 
transcriptase that is closely associated with, but distinct fix>m, tiie nucleoside binding site 

20 on reverse transcriptase. NNRTIs, however, are notorious for rapidly eliciting resistance 
due to mutations of the amino acids surrounding the NNRTE-binding site (E. De Clercq, 
IlFamaco 54, 26-45, 1999). Failure of long-term efficacy of NNRTIs is often associated 
with the emergence of drug-resistant virus strains (J. Balzarini, Biochemical 
Pharmacology, Vol 58, 1-27, 1999). Moreover, the mutations that ^pear in the reverse 

25 transcriptase enzyme firequently result in a decreased sensitivity to other reverse 
transcriptase inhibitoirs, which results in cross-resistance. 

WO 00117982 discloses a series of benzophenone derivatives that when administered 
in vivo provide compounds that are useful as inhibitors of both wild type and mutant 
30 variants of HTV reverse transcriptase. Current methods for the preparation of certain 
intermediates useful in the^synthesis of benzophenone compounds involve multi-step 
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processes that are difficult to perform on large-scale and therefore are unsuitable for 
manufacture. The present invention features a process for the preparation of 
intennediates that can be carried out in a single step, that involve no toxic reagents, and 
are suitable for large-scale manufacture. 



SUMMARY OF THE INVENTION 

The present invention features a process for preparing a compound of formula (J) 



10 




wherein 

is selected jfrom the group consisting of hydroxy, halogen, -CF3, -NO2 and Ci-s alkyl, and 
Ci^alkoxy comprising 
15 i) reacting a compound of formula (IV) 




0=s=o 

OH 



(IV) 

20 

with a suitable formamide in the presence of solvent and a chlorinating agent to form a 
compound of fomiula (HI) 
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o=s=o 



m 

5 ii) reacting a compound of formula (DDQ with a solvent and ammonia to fonn a compound of 
formula (EL), 



V 




o=s=o 

NH, 



OD 



10 



iii) deprotecting ttie compound of formula (H) to form a compound of formula Q). 



15 



DETAILED DESCRIPTION OF THE INVENTION 

Hie present invention features a process for preparing a compound of formula 1(1) 
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wherein 



B} is selected ftom the group consisting of hydroxy, halogen, -CF3, -NO2 and Ci^aJkyl, and 
Ci-galkoxy comprising 
5 i) reacting a compound of formula (TV) 




10 



(IV) 

with a suitable fonnamide in the presence of solvent and a chlorinating agent to form a 
compound of formula (JSJ) 
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u) reacting a compound of fonnula (HI) with a solvent and ammonia to form a compound of 
formula (H), 



5 




iii) deprotecting the compound of formula (P) to form a compound of fomiula (I). 

10 As used herein, the term "alkyl", alone or in combination with any other tenn, refers to a 
straight-chain or branched-chain saturated aliphatic hydrocarbon radical containing the 
specified number of carbon atoms. Examples of alkyl radicals inchide, but are not lunited to, 
methyl, ethyl, n-propyl, isopmpyl, n-butyU isobutyl, sec-butyl, tert-butyl. pentyl. isoamyl, n- 
hexyl and the like. 

15 

The term "alkoxy" refers to an alkyl ether radical, wherein the term "alkyl" is defined 
above. Examples of suitable alkyl ether radicals include, but are not limited to, methoxy, 
ethoxy, n-propoxy, isopropoxy, n-butoxy. isobutoxy, sec-butoxy, tert-butoxy and the like, 
with methoxy being preferred. 

20 

The term "halogen" refers to fluorine, chlorine, bromine or iodine. 

The present invention features a process comprising i) reacting a compound of formula 
(TV) with N, N-dimethylformamide in the presence of methylene chloride and oxalyl chloride 
25 to fomi a compound of formula (HO; ii) reacting a compound of formula QST) with 
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dimethoxyethane and ammonium hydroxide to forai a compound of formula (II); and 
depiotecting a compound of formula (II) to form a compound of formula (T). 

The present invention further features a process for the preparation of a compound of 
formula (V) 

5 




conq>rising: 

10 

i) reacting a compound of formula (Vm) 




15 

with N. iV-dimethylformamide in the presence of solvent and a chlorinating agent to form 
compound of formula (VII) 
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o=s=o 



(vn) 



ii) reacting a compound of fonnula (VB) with a solvent and anunonium hydroxide to form a 
compound of fonnula (VI), 




ii) deprotecting the compound of formula (VI) for form a compound of formula (V). 

The present invention also features a process for the preparation of a compound of formula 
(V) wherein ttie solvent of step i) is dichloromethane, the chlorinating agent is oxalyl 
diloride, the ammonia is ammonia hydroxide, and the solvent of step ii) is dimethoxyethane. 
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Step i) of processes of the present invention may be carried out by treating the compound 
5 of formula (TV) with an amide such as N,N-dimethylformamide, in a suitable solvent selected 
from, chloroform, toluene, dimethoxyethane, tetrahydrofuran or dioxane or preferably 
methylene chloride and a halogenating agent, for example, a chlorinating agent, such as 
thionyl chloride, phosphoryl chloride, phosphorous pentachloride or bromide equivalents or 
preferably oxialyl chloride The reaction may be carried out at a temperature in the range of 0^ 
1 0 to reflux, about 20**C to reflux temperature, most preferably in the range 25**C, with 
methylene chloride as the solvent. 

Step ii) of the processes of the present invention may be carried out in a suitable solvent 
selected from an solvent such as tetrahydrofuran, dioxane or preferably dimethoxyediane. 
1 5 The reaction may be carried out by treating a mixture of the resultant compound of step i) 
with a source of ammonia such as ammonia gas, methanolic ammonia, preferably ammonium 
hydroxide, or any other suitable solution of ammonia. Hie reaction may be carried out at 
atmospheric pressure. 

20 The step ii) product may be hydrolysed to the compound of formula (I) by treatment with 
a solution of base such as sodium, potassium, or calcium hydroxide, or preferably lithium 
hydroxide, in a water based solvent system with a suitable co-solvent such as methanol of 
other alcohol or water miscible ether. The compound of formula (t) can be isolated from the 
reaction solvent by adjustment of the reaction solution pH with a suitable acid source such as 

25 sulphuric or preferable hydrochloric acid. 

Suitable dhlorinating agents may be oxalyl chloride, thionyl chloride, or phosphoryl 
chloride, 

30 Advantageously, an aqueous ammonia, such as ammonium hydroxide, or non aqueous 
ammonia source such as NH3 gas or methanolic ammonia may be used. 
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Suitable solvents include dimethoxyethane, tetrahydrofuran, and dioxane. 

Advantages of the processes of the present invention may include the simultaneous in situ 
5 protection and activation followed by immediate conversion to sulphonamide. In the 
processes of the present invention, the activating agent may also be the protecting agent 

The fbllowing scheme. Scheme A, r^resents the process according to a feature of the 
present invention and is not intended to limit the scope of the inv^tion but is provided for 
10 illustration only. 

Scheme A 



O 




not isolated 



15 wherein 

R' is selected ftom the group conasting of hydroxy, halogen, -CF3, -NO2 and C\^\kyl, Ci- 
salkoxy. 

The present invention also features the processes as hrareindescribed wherein R' is Ci- 
20 saU^l- An embodiment is illustrated in Scheme B. 



Scheme B 
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CH2CI2 

oxalyl chloride 




UOH.MeOH 
water 




not currently isolated 



(V) 



Example 1 

5 

To a mixture of 2-ammotoluene-5-sulfonic acid (l.Owt, l.Oeq. 6.41 mol) in 
dichloromethane (15 vol) andN,N-dimetiiylfonnaniid (0.43 wt, 1.1 equiv.,) was added 
oxalyl chloride (1 .53 wt, 2.25 equiv.) over a period of 120 minutes. Additional 
dichloromethane (1 volume) was added and the resulting mixture stiixed at ambient temp 

1 0 3 hours. IPC of methanol-quenched aUquot (TLC. 8% MeOH-DCM and HPLC normal 
phase fast LC) showed complete conversion to activated, protected intermediate. 
Methylene chloride was removed under gentle reflux at atmospheric pressure to 
approximately 5 volumes and replaced with dimethoxyethane (7.5 vol). The mixture was 
evaporated under vacuum with a jacket temperature of 65 degrees to approximately 5 

1 5 volumes and diluted with additional DME (2.5 volumes). The resulting mixture was 

cooled to 15 degrees and treated with a solution of 28% ammonium hydroxide (2.23 vol., 
3 equiv.) added over a period of 15 minutes which results in momentary dissolution of 
the intermediate followed quickly by precipitation of the protected intermediate. IPC 
CI1,C, normal phase fast LC) showed complete conversion to protected sulphonamide. 

20 The intermediate was filtered, and the solid washed with water (2x1 vol), and then 

placed back in the reactor. The reactor was charged with a solution of LiOH (0.45 wt., 2 
equiv) in 9 : 1 water : methanol (8 vol based on original input). The resulting solution 
was warmed to 50 degrees for 5 hours or until IPC (TLC and normal phase fast LC) 
showed complete hydrolysis to a compound of formula (V). Decolorizing carbon (1.0 
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weight %) and ceUte (5.0 weight %) was added and the mixture stirred briefly and 
filtered through filter cloth into reactor B. The solution was cooled to 25 degrees and 
adjusted to pH 9 with addition 6 N hydrochloric acid (approximately 1.6 vol.) over a 
period of 15 mmutes with vigorous stirring. The solution was mamtained at 45 to 55 
degrees for a 2 to 4 hour period to aUow conversion from the original amorphous 
precipitate to a crystalUne solid, then cooled to 20 degrees and filtered. The resulting 
crystallme soUd was washed with 90% water/methanol (1 volume) followed by water (2 
X 1 volumes) and dried in vacuum oven at 50 degrees with nitrogen sweep for 16 hours. 



PU4975 



12 

CLAIMS 

1. A process for the preparation of a compound of formula (I) 




o=§=0 

5 

wherdn 

R* is selected from the group consisting of hydroxy, halogen, -CF3, -NO2 and Ci^jalkyl, and 

Ci-galkoxy comprising 

i) reacting a compound of formula (IV) 

10 




(TV) 

15 with a suitable formamide in the presence of solvent and a chlorinating agent to form a 
compound of formula (JD) 



PU4975 



13 




o=s=o 



an) 

u) reacting a compound of formula (HI) with a solvent and ammonia to fonn a compound of 
5 formula (n). 



V 




o=s=o 

NH, 



00 



1 0 iu) depTOtecting the compound of formula (II) to form a compound of formula CO. 



15 



20 
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2. A process accoiding to claim 1 wherein R' is Ci^alkyl. 

3. A process for tiie preparation of a compound of formula (I) 




0) 

wherein 

R' is selected from the group consisting of hydroxy, halogen, -CF3, -NO2 and C^alkyl, and 

Ci-galkoxy comprising 

i) reacting a compound of formula (IV) 



10 




(IV) 

15 with AT. AMimethyifom^de in the presence of me&ylene chloride and oxalyl chloride to 
form a compound of formula (pS) 
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o=s=o 

CI 



ii) reacting a compound of formula (m) with dimethoxyethane and ammonia to fonn a 
6 compound of formula (n). 




1 0 iii) deprotecting the compound of formula (H) to form a compound of formula Q). 

4. A process according to claim 3 wherein is Ci^galkyl. 

5. A process according to claim 1 wherein the solvent of step i) is selected from the group 
15 consisting of chloroform, toluene, dimethoxyethane, tetrahydrofuran, dioxane, and methylene 

chloride. 

6. A process according to claim 3 wherein the solvent of step i) is selected from the group 
consisting of chloroform, toluene, dimethoxyethane, tetrahydrofuran, dioxane, and methylene 

20 chloride. 
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7. A process according to claim 1 wherein the chlorinating agent is selected from the group 
consisting of thionyl chloride, phosphoryl chloride* and oxalyl chloride. 

8. A process according to claim 3 wherein the chlorinating agent is selected from ttie group 
5 consisting of thionyl chloride, phosphoryl chloride, and oxalyl chloride. 

9. A process according to claim 1 wherein the solvent of step ii) is selected from the grpup 
consisting of tetrahydrofuran, dioxane, and dimethoxyethane. 

10 10. A process according to claim 3 wherein the solvent of step ii) is selected from the group 
consisting of tetrahydrofuran, dioxane, and dimethoxyethane. 

11. A process according to claim 1 wherein the ammonia is selected from ammonia gas, 
mefhanolic ammonia, and ammonium hydroxide. 

15 

12. A process according to claim 3 wherein the ammonia is selected from ammonia gas, 
methanolic ammonia, and ammonium hydroxide. 

1 3. A process for the preparation of the compound of formula (V) 




comprising: 
25 i) reacting a compound of formula (Vni) 
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ynih N. iV-dimethylfonnainide in I3ie presence of solvent and a cUorinating agent to form a 
compound of formula (VII) 

5 




ii) reacting a compound of fonnula (VEO with a solvent and ammonium hydroxide to form a 
10 compound of formula (VI), 
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iii)depiotecting the compound of fonnula (VI) for form a compound of fomiula (V). 

14. The process according to claim 13, wherein the solvent of step i) is dichloromethane, the 
5 chlorinating agent is oxalyl chloride, the ammonia is ammonia hydroxide, and the solvent of 
step ii) is dimeflioxyethane. 



PU4975 



19 

ABSTRACT 



Hie present invention is directed to processes for the synthesis of intermediates useful in the 
preparation of non-nucleoside rev^e transcriptase inhibitors. 

5 
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